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PARTIAL ENGLISH TRANSLATION OF FOREIGN PATENT DOCUMENTS SUBMITTED 

WITH PTO FORM- 1449 

(1) Publication 1 JP 09 310996 A 
Paragraph number described in lines 1-4, 

the EGR gas cooler is an apparatus that takes a part of exhaust gas out or a exhaust system and 
returns it again to the induction system tp be added to a fuel-air mixture, and is the same apparatus 
as "the exhaust gas heal exchanger for motor vehicles' 1 

Paragraph number [0012] in lines 1-6 

"As shown in Fig. 1, as to the multi-tube type KGR gas cooler 30 of the present invention, in a 
shell body lube 31, both ends of a group of heat exchanger tubes 32 are stabilized by brazing or 
welding wilh a plate metal tube sheet 33 and, on the other hand, the outer periphery of the lube sheet 
33 is fixed and arranged by brazing or welding wilh an inner wall 34 of the tube 31-." 

Paragraph number [0015] (in the fifth line from the bottom downward of page 3, column 4 of the 
gazette) 

"—as shown in Fig. 4, the outer periphery of the tube sheet 33 is bent parallel to the centcrline of 
the shell body tube 3 1 and engaged with the enlarged part in diameter of the shell body tube, --" 

[Brief Description of Drawing about the List of Submissions] 
[Name of Submission] Publication 1 JP 09 3 1 0996 A 

FIG1 shows EGR exhaust gas cooling device of this invention, section pari of it 

1 
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F1G2 shows important section part of other example of this invention. 
F1G3 shows important section part of other example of this invention. 
FTG4 shows important section part or other example of this invention. 

Expression of reference letter 

30: EGR exhaust gas cooling device 3 1 : casing 32: tube 33 : tube plate 40: expansion part of casing 

(2) The publication 2 (JP 63 137596 A)page 2, lines 1-20 of the right upper column of the gazette 
"Here, Fig. 1 is an illustrative drawing of laser seal welding of tubes of a heat exchange high 
pressure feed water heater to a pipe plate. In the drawing, 21 represents the tube, which is to be 
subjected to laser seal welding lo a pipe plate 22. Near these tubes 21 and pipe plate 22, an NC 
gantry type robot 23 driven in X-Y-Z directions is arranged. On the robot 23, optical path systems 
24 and 24\ mirrors 25 and 25', a laser processing head 26 and a TV monitoring device 27 are 
installed. Next, operation of the system will be described. First, laser light 28 is sent forth from an 
oscillator (not shown) as a light source, which passes through optical pass systems 24, 24', changes 
direction on mirrors 25, 25\ and lead to the laser processing head 26. The laser light 28 is conv<ged 
via a convergent lens and irradiated on work surface 29 as laser light 28 with high energy density. 
Tn this connection, drive of the laser light 28 in circumference direction is carried out by the robot 
23 to make welding with high accuracy and high speed possible." 
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[Brief Description of Drawing about the List of Submissions] 
FIG1 shows welding method using laser of this invention. 
FIG2 shows welding bead. 
FIG.3 shows welding bead of prior art. 
F1G4 shows welding bead of this invention. 
Expression of reference letter 

21: tube 22: tube plate 23: gantry type robot 24,24 L: optical-path 25,25 L: mirror 26: laser 
working head 27: monitor 28: laser beam 29: surface of work 

(3) The publication 3 (JP (utility model) 01 131 969 A)ln page 1 , line 6 from the bottom to page 4, 
line 3 

"(Prior Art) Generally, a water healer and a hot-water boiler are provided with such heat exchanger 
made of stainless alloy as shown in Figs. 2 and 3. That is. Fig. 2 shows a flue type heat exchanger 
and Fig. 3 shows a smoke tube type heat exchanger. The flue type heat exchanger shown in Fig. 2 
has fundamental structure described below. That is, the inside of a heat exchanger main body 1 is 
provided with a water channel 4 formed along the periphery of the main body 1 between an outer 
barrel 2 and an inner barrel 3, and a flue 5 formed heat-conductivcly to the water channel 4 inside 
the inner barrel 3. At the under portion of the outside of the main body 1, a water supply port 6 
leading to the water channel 4 and a burner port 7 arc welded, and at the upper portion thereof, a 
drain port 8 leading to the water channel 4 and an exhaust port 9 leading to the flue 5 arc welded. 
In the water channel 4, water 10 is filled, which becomes hot water by heat having been generated 
by a gas burner 1 1 thrown through the burner port 7 and ignited and transmitted via the inner barrel 

3 
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3. In this connection, plural plate-like members 5a- laterally arranged in the vertical direction in 
the flue are buffer plates for enhancing the heat exchange ratio. The smoke tube type heat exchanger 
shown in Fig. 3 is constituted such that the water channel 4 hcat-conductivcly surrounds side 
peripheries of plural smoke tubes 11-, whereby water 1 0 flown into the water channel 4 from the 
water supply port 6 al the under portion of the main body becomes hot water . In Fig. 3, 7 and 9 
show a burner port and an exhaust port, respectively, communicating to the smoke tube 1 1»\ 
Further, at the top of the main body 1, there is a water supply port referred to as 8. 

Furthermore, some of these heat exchangers are provided with an end plate 1 2 in a rail shape 
at both of upper and under ends of the water channel 4 along the water channel 4. The end plate 12 
is formed by press-processing a metal plate such as stainless alloy into a cross-sectional shape of 
letter U, and serves so as to resist water pressure and vapor pressure working on the main body 1 . 
An inner curvature radius of a fold of the end plate 1 2 is around 1 -2 mm. The end plate 1 2 is welded 
to the outer barrel 2 and inner ban-el 3 at an outside mar ginal portion 13 and an inside marginal 
portion 14, whereby structure near the welded portions is as shown in Fig. 4. That is, Fig. 4 
represents an enlarged drawing of the part surrounded by circle A in Fig. 2, The end plate 1 2 is TIG 
welded to the outer barrel 2 and inner bairel 3 al respective end portions of opposing outside part 
13 and inside part 14. 

Here, regions referred to as 15, 15 in the drawing are welded portions. The end plate 12 is 
press-fitted between the outer barrel 2 and the inner barrel 3, whereby the outside part 13 and the 
outer barrel 2, and the inside part 14 and the inner barrel 3 arc surface-contacted with each other, 

4 
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respectively, over the range referred to as B in the drawing (around 5 mm) so as not to generate a 
gap." 

[Brief Description of Drawing about the List of Submissions] 

Fig. 1 shows section of the important part of heat exchanger of this invention. 

FIG2 shows section of a heat exchanger of prior art. 

FIG3 shows section of a heat exchanger of other prior art. 

F1G4 shows section of the important pari of circle A of FIG2. 

Meaning of reference numbers 

1 : heat exchanger 4: waterway 24(12): end plate 

DiAq/pin^k/^^n^inOQof important part of each PublicationDj 

(1 ) Publication 1 JP 09 3 1 0996 A 

Paragraph number f0002] described in lines 1-4, 

the EGR gas cooler is an apparatus that takes a part of exhaust gas out of a exhaust 
system and returns it again to the induction system to be added to a fuel-air mixture, and is the 
same apparatus as "the exhaust gas heat exchanger for motor vehicles" 

Paragraph number [0012J in lines 1-6 

"As shown in Fig. 1, as to the multi-tube type EGR gas cooler 30 of the present invention, in 
a shell body tube 31, both ends of a group of heat exchanger tubes 32 are stabilized by brazing or 
welding with a plate metal tube sheet 33 and, on the other hand, the outer periphery of the tube 

5 
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sheet 33 is fixed and arranged by brazing or welding with an inner wall 34 of the tube 31—:' 

Paragraph mimberf)[0015], (in the fifth line from the bottom downward of page 3, column 4 of 
the gazette) 

"-■as shown in Fig. 4, the outer periphery of the tube sheet 33 is bent parallel to the centerline 
of the shell body tube 31 and engaged with the enlarged part in diameter of the shell body tube, 

..." 

[Brief Description of Drawing about the List of Submissions] 
[Name of Submission] Publication 1 JP 09 310996 A 

FIG.l shows EGR exhaust gas cooling device of this invention, section part of it. 
FIG .2 shows important section part of other example of this invention. 
FIG.3 shows important section part of other example of this invention. 
FTG.4 shows important section part of other example of this invention. 
Expression of reference letter 

30: EGR exhaust gas cooling device 31: casing 32: tuhe 33: tube plate 40: expansion part of 
casing 

(2) The publication 2 (JP 63 137596 A)pagc 2, lines 1-20 of the right upper column of the 
gazette 

"Here, Fig. 1 is an illustrative drawing of laser seal welding of tubes of a heat exchange high 
pressure feed water heater to a pipe plate. In the drawing, 21 represents the tube, which is to be 
subjected to laser seal welding to a pipe plate 22. Near these tubes 21 and pipe plate 22, an NC 

6 
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gantry type mbot 23 driven in X-Y-Z directions is arranged. On the robot 23, optical path 
systems 24 and 24', mirrors 25 and 25\ a laser processing head 26 and a TV monitoring device 
27 are installed. Next, operation of the system will be described. First, laser light 28 is sent 
forth from an oscillator (not shown) as a light source, which passes through optical pass systems 
24, 24', changes direction on min-ors 25, 25\ and lead to the laser processing head 26. The laser 
light 28 is converged via a convergent lens and iiTadialed on work surface 29 as laser light 28 
with high energy density. In this connection, drive of the laser light 28 in circumference 
direction is carried out by the robot 23 to make welding with high accuracy and high speed 
possible." 

[Brief Description of Drawing about the List of Submissions] 
FIG.l shows welding method using laser of this invention. 
FIG.2 shows welding bead. 
FIG.3 shows welding bead of prior art. 
FIG.4 shows welding bead of this invention. 
Expression of reference letter 

21: tube 22: tube plate 23: gantry type robot 24,24L: optical-path 25,25L: mirror 26: laser 
working bead 27: monitor 28: laser beam 29: surface of work 

(3) The publication 3 (JP (utility model) 01 13 1969 A)ln page 1 , line 6 from the bottom to page 
4, line 3 

"(Prior Art) Generally, a water heater and a hoi-water boiler arc provided with such heat 

7 
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exchanger made of stainless alloy as shown in Figs. 2 and 3. That is, Fig. 2 shows a Hue type 
heal exchanger and Fig. 3 shows a smoke tube type heat exchanger. The flue type heat 
exchanger shown in Fig. 2 has fundamental structure described below. That is, the inside of a 
heat exchanger main body 1 is provided with a water channel 4 formed along the periphery of 
the main body 1 between an outer barrel 2 and an inner barrel 3, and a flue 5 formed heat- 
conductivcly to the water channel 4 inside the inner barrel 3. At the under portion of the outside 
of the main body 1 , a water supply port 6 leading to the water channel 4 and a burner port 7 are 
welded, and at the upper portion thereof, a drain port 8 leading to the water channel 4 and an 
exhaust port 9 leading to the flue 5 are welded. In the water channel 4, water 10 is filled, which 
becomes hot water by heat having been generated by a gas burner 1 1 thrown through the burner 
port 7 and ignited and transmitted via the inner barrel 3. In this connection, plural plate-like 
members 5a- laterally arranged in the vertical direction in the flue arc buffer plates for 
enhancing the heat exchange ratio. The smoke tube type heat exchanger shown in Fig. 3 is 
constituted such that the water channel 4 heat-conductivcly surrounds side peripheries of plural 
smoke tubes 11-, whereby water 10 flown into the water channel 4 from the water supply port 6 
at the under portion of the main body becomes hot water. In Fig, 3, 7 and 9 show a burner port 
and an exhaust port, respectively, communicating to the smoke tube 11—. Further, at the top of 
the main body 1, there is a water supply port referred to as 8- 

Furthennore, some of these heat exchangers are provided with an end plate 1 2 in a rail 
shape at both of upper and under ends of the water channel 4 along the water channel 4. The end 
plate 12 is formed by press-processing a metal plate such as stainless alloy into a cross-sectional 

8 
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shape of letter U, and serves so as to resist water pressure and vapor pressure working on the 
main body 1 . An inner curvature radius of a fold of the end plate 12 is around 1 -2 mm. The end 
plate 12 is welded to the outer barrel 2 and inner barrel 3 at an outside marginal portion 1 3 and 
an inside marginal portion 1 4, whereby structure near the welded portions is as shown in Pig. 4. 
That is, Fig. 4 represents an enlarged drawing of the part surrounded by circle A in Fig. 2. The 
end plate 1 2 is TIG welded to the outer barrel 2 and inner barrel 3 at respective end portions of 
opposing outside part 13 and inside part 14. 

Here, regions referred to as 15 7 15 in the drawing are welded portions. The end plate 12 
is press- fitted between the outer barrel 2 and the inner barrel 3, whereby the outside part 1 3 and 
the outer barrel 2, and the inside part 14 and the inner barrel 3 are surface-contacted with each 
other, respectively, over the range referred to as B in the drawing (around 5 mm) so as not to 
generate a gap." 

[Brief Description of Drawing about the List of Submissions] 
F1G.1 shows section of the important part of heat exchanger of this invention. 
F1G,2 shows section of a heat exchanger of prior art. 
FIG J shows section of a heat exchanger of other prior art. 
FIG.4 shows section of the important part of circle A of FIG.2. 

Expression of reference letter 

1 : heat exchanger 4: waterway 24(12): end plate 

9 
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PATENT ABSTRACTS OF JAPAN 
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(1 1 )Publication number : 09-31 0996 

(43)Date of publication of application : 02.12.1997 



F28F 9/02 
F02B 25/07 
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(21 )Application number : 
(22)Date of fifing: 



OB-1 50372 
22.05.1996 



(71) Applioant : USUI INTERNATL tND CO LTD 

(72) Inventor : TAKIGAWA KAZUYOSHI 

IEMOTO SEISHI 
MIYAUCHI YUJ1 



(54) EGR GAS COOLER 
(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the adherence of 
particulate substance to a heat transfer tube interior or the clogging 
of the tube for a fong period by fixedly disposing heat transfer tube 
group on a plate metal tube sheet engaged with the enlarged end of 
a shell body tube, and expanding the space region formed between 
the sheet and the inner periphery of an end cap. 
SOLUTION: The end 40 enlarged is formed at both or One of the 
ends of a shell body tube 31. and the outer periphery of the plate 
metal tube sheet 33 engaged with the end 40 together with the end 
40 of the tube 31 are fixed by brazing or welding integrally with the 
inner end of the end cap 36a. Thus, the space region 38 formed 
between the Inner periphery of the cap 36a and the sheet 33 is 
expanded, the EGR gas fed from the inlet 35 of the gas is smoothly 
guided to the tube 32 via the region 3B. the flowing velocity in the 
cooling tuba near the outside is raised to prevent the heat transfer 
coefficient in the tube from dropping, and the particulate substance 
accumulating, and the blocking: time of the tube is largely prolonged. 
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